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2 4 1 ± ft -rtt 2 v »j- iwi — e & m &• o r </ » t k <t v > c 



A 3 -N=N^ ^- N 

-«5$; (3) A 3 ili5lW*ito 

B3ii3«ty f B3 2 (±, =CR3i~. - C R3 2 = £^1"t!>\ f £Jiv>-f *L#> 

R 35 i3<ta f R3 6 (±, TfcSfJETs TOM*, %£5R& 

;u* N 7^^;HL<li7'J-^;^t-^i, ttHiTsJuyr^^^&^^L 

^ R31> ^nr>JHTs TOM*, ^# 
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^31^ R35> 4^(±R 35 fc R 36 ^IS^LT 5 J /:li6lf HMLTi 
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-ASsS (2) ; 

[0 0 10] 
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-tffcS (2) X 2 i. X 2 2> X 2 3^«tO f X 2 4i±> ^ftWBtifcK, -SO- 
Z 2> -S0 2 -Z 2 , -S0 2 NR 2 iR 22 , -CONR 2 iR 22 , ifzit 

7L-liS1&& L< (iteg^oll^ft^^-To R 2 i> R 22 {±, *ti?tUISl3UZ, tK 
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a 2 i~a 24 , b 2 i~b 24 (i, -eft-T^X^- X 24 £ «t tfY 2 l- Y24^***» 
£^1~o a 2 i~a 2 4(i-eti-rtL^H0~4<7>iSc^^1-* 5 \ ^T^Bflc 0 Kfc 
L^tli^^o b 2 i~b 24 (i>!-ti^tL®2:tC0-4co|5:^^-t-o a 2 i~~a 
24 & «fc b 2 i~ b 24 ^ 2 &±<D&*mi- 1 § , X 21 - X 24 £ «t tfY 2 i- Y 

2 4{i-?-^^ttlli/^C|fI— T^I^ot^Ti X 

Z> o 

[0 0 12] 

-«5£ (3) ; 

[0 0 13] 
Hfc4] 
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(3) 4>, A 3 ii±5mmmw*m-fo 

B3ii3=tO f B3 2 (i, =CR3i~, -CR32=*^t55\ tfzlZ^-ftifr 

-Utfmmw^ iB ? =cR3i-i L<i±-cR 32 =^to 

R35&<fcU f R 36 ti, 7K«MT-, 
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Wk&, vryS, ij *^y^*>f;i/*, T^^^v^^ 

— t;i/^;K> t < (i7 , J-^;i'7^-;vl, ^^^^-7^ — 

R 31^1*35- t^{±R35^R36^^LT 5 i fcti 6 Mm&1&J& LT & «t 
[0 0 15] 

(4) ; 

A 41- (N = N — (B41) m ) n-N = N-C 4 l 
[0 0 16] 

— (4) *K A 4i , B4i*3«tO*C4i(i, ^ti^tUfte^ e&£*L-Cv*T 

[0 0 17] 
[0 0 18] 

5fe-f> (1) - (4) -C^$*L-5*3H.*^i6, ^^-Cfflv^tL-2>^f4 

*f&93"CI±, BMt«fij& s 1 . 0 V X *) t < (i 1 . 1 V «fc l) 

ft-^iM, L<(±1. 2Vi*)tT^4M) ifflv^itWi 
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[0 0 191 

^trnfio-ffi (Eox) (i^H^W^UrUJ^i-^ct^-ei^o -r^viHHS 
L"t fi. flRti'P. D e 1 aha y ^"N ew Instrumental M 
ethods in Electrochemistry" ( 1 9 5 4^ In 
terscience Publishers ttflj) > A. J . Bar di&W 
Electrochemical Methods" (1 9 8 0^ JohnW 

i i e y & s o n sttTU) , mmmim-m^itmM^" ( 1 9 8 4^ j$ 

[0 0 2 0] 

vt^t^ ^^#Sr lxio-4-lxi 0-6-t;ix/'; h ;i/co^Jt LT 
, y-J 9 } ) -y 9 ?K>P ^ > ^ 9 n ^ "7 - S C E (g£ 

^)|fift^ t'<D%mx\ m l o < HIJM{£-t& - ^t^&t^ 

, M.iiZ—mWfcMfc-f&tztb^ %Lf£WC&, 0. lmo 1 dm-3co^ta^^ 

«#H0«J£»± 0 . 0 0 1 m o 1 d m-3) 70^77<f-|:J: i) fflij^ L 

Tt-fifi (v s SCE) **3|B|.0»^fc«f£ti-&o 7K»ttftfl-<OJ»^-CI±E»N, 

[0 0 2 1 J 

mitma (Eox) ^(^M^mM^^mT-^^-r ££iiu -e-^tta* 
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[0 0 2 2] 
[0 0 2 3] 

^n-^iftj-i5»t*SI4-*JS (Db) 0. 9 0-1. 

>9(D%}WmBtt Ltt^LT, .TO flints 5ppmOt'/>*fi|f4pr 

o% t^*it?oB#M (t) ^t>^*^Si«usfeiijs^ (k) 

a6/t£:§tc, MiSS^ii^r5. 0X1 0~ 2 [hour-1] WTi:t-S^«iL^ 

> m&mfcmi 3 . 0x10-2 [hour-i] mfiu, 1. 

0X10-2 [hour-l] liWi L^ 0 
--■e, RUafcJgll, RltlSft (X-R i t e3 1 0TR) ^TXf- 

nA7^;^- (r^-) n<t 15 so ft afire* *o Sfc, SMfimfeaSje 

f& (k) (i, »#s*5=e xp (-k t) , BP*>, k= (- 1 nO. 8) / Xis-h 
[0 0 2 4] 

ffc, x.u-%&r\U m&Lfzmt). MtWtiL&l. 0V (vs SCE) 
iHtt^:i:«L<, l. IV (vs SCE) «fc 0 &#T-*&c:fc 
L<, 1. 2 V (vs SCE) £•)*>*■?** ifctf^KfiPS L 

[0 0 2 5] 
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$f-C&&££: tftfrt Li/\ -<7)£#>7Ki§fc£;tt<?> A m a xri ? 3 9 0 nm^«b 4 
7 0nmi:*l), AmaxOfMl (A max) Amax+70n mCDUR 
TfcJtl (Amax + 70nm) t coit I (Amax + 70nm)/I (Amax 
) rt 5 \ 0. 2^TOS^in-M«L<> 0. lJSJLT**$f>tc#i 

[0 0 2 6] 

[0 0 2 7] 

(1) An-N = N-Bn 
[0 0 2 8] 

(1) Aii^J^Bufi, -ett-rtL^SlL-C, Mm^tLTv^r^J: 



t LTIi, N, O, SlWH^o 
[0 0 2 9] 

— j&5£ (1) K*3V»t\ Aii"X?^$*L-5«3RS|t Ltli, 5-e^v*n>, t? 
, 2, 6-v7?;e'Jy^ e7V*n77-W»iL<, 5-7^/^7 



[0 0 3 0] 
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h'J7y>, *y;y, -fy^yjy, ^tyj^, ~79?v 
^/^+MJ>, kfu-;y y K-;y 7y>, ^>'/75^, -^y^y 

, ^ > y-?- * y jc > , e ^ v- ;k >f ^ y y- ;y ^ > */>f s r y- ;k m; r 
y- ;k * * -9- y- n> , ^fvt^ y- ;u , ^ > * -9- y- ;k f- r y- ^ , 

^ y y-r v**r*t y- ;w > tf n >j y > „ tf ^ u y > „ t° ^ 7-7>, >f < ^ y «; y 
f7v" , j>^^ i Wf>ti^ 0 ^-e&^uyy, -f-^y^y, ^ 

y y^ t7x>, tf ^ y- ;k s r y- ^ , ^ y y-r ^ r y- ;y h u r y- 
;y :*-*-9-y-;K ^vt^tv-;K ^yy'tnv'-iK f77-;K ^y 
y^- r y- ;u , yf tv-^k ^ y y >f y ^ r y- ;w , -f- r y r y — ;k ^ y 
yMyt^ty-w^iK, ^yjy. ft7x>, ^7'/-^, f7y- 
;K ^ yy** -9-y-;K ^>y^yt+fy*-;K ^fyf7y'-;K 4\w 
-;K ^yyf7 ( /-;K f7y"7y-^^(:&J L<, kf^y-yK ^> 
y^ r y- ;k ^ y Jp-^-y- ;y >f s ;y i , 2 , 4 - ^ r y r y- 

/K 1 , 3 , 4-f 7v7 y- JUTWlCfif iLv\ 
[0 0 3 1 ] 

7^3 + yl, 7'J-iVt + yI, ~> 'j yg, ^foit + yi, T 

;^^y*^*-^t + yS, T^y^, 7y^7^l> 7 5y*^-K-A/7 
7;i/n^y*;v^-;V7<yS, T'J-A't + *>*^sK-^T5>'*, 
x;P7 7 ; e^^7<yi, 7JV^;Hl<{±7'J-^^*-;v75yi, y;i/ 
#y°hS, r^^r;w^*36, TM-;^*^ ^T-n^^-^-^, 

7^^;HL<li7'J-^x;v7'f-;H, 7^^;i/^>L<ii7'J-;vx;i/ 
* — 7->;H, T'J -^t*v*M- 7;V3 + y*;i/*-^i, 
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[0 0 3 2] 

•*y®MiM£Mt ltd, *;^t^y^ Ui^HWi 
[0 0 3 3] 

(1) -e^^tL^^O^T^, Tffi— Jft* (l-A) , (1-B) , 

( i - o <D$kmmt l^o 

(l - A) ; 

[0 0 3 4] 
lit 5] 

R1 N=N — R4 



[0 0 3 5] 

— «5£ (l-A) R 1 ££0^ 3 li, 7tc«C^ ->7;S, T;W*^*, 
y^DTi^iH, 77A/JfJH, 7;U3dryS, T^^r^^^*, T V — 




H-R3 
H 
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[0 0 3 6] 

(l - B) ; 

[0 0 3 7] 
[ft 6] 

R5 N=N— R6 



[0 0 3 8] 

-fe^ (1-B) *K R5ii, ->7yi, TA'*^, v^n7;i/ 

^Hl, T9^^^^> T^n^ri/^ T^^t^*^. T')~^^ir^ TV 
fcii>f *>14§Uct£^£^U Zali-N = , -NH-, tfc(±-C ( 
R 1 1 ) =£^U Z b^cfc^Z c (i^^UZLT, -N = i£ii-C (Rl 1 

) = *gsu r 1 1 &*mw^z tzmmmwm&zmL, R6(«fi^$ 

[0 0 3 9] 

-«5£ ( l - C) ; 
[0 0 4 0] 



0^ H ^OH 
R9 

[0 0 4 1 ] 

(1-C) if, R 7i5J:^R 9 (i, ^^aiLt, 7klf/£^ ->7/S 
„ T^A^ n T)\s*)\s%5^ T7)V*)ls^ T } )-)^&, T )V * )V f- * S 

m^mimt, RSit^mw^. ^ny>n^ T;l ^,i^ 7;^^->i, 




Mb 7] 
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T;wrr^r->#;i^— ^S, * ;w/<^e iH, r-^-f 7;i^;u 

imr>&m7K&m*mL. r i omtmw^m-to 

[0 0 4 2] 

Itjffi-^^: (l-A) , (l-B) J: Of ( 1 - C ) <K RK R 2 , R 3 , 
R5, R7, R8&£ZfR9f)mi-T)U*)Vmzit, g^^Wi - ^ T;i^;i^ 

1 7!;S2 0^T;w^^^Wi Lv^ 0 BUfSg^*<7)^0^{i^ tKo^y^i, T 

iar^^r^*<7)^!J^(i. y^f-;K ^V7'nt°;K t -y'^K 

t Kndryxf;!/, yT/xfjK PJ7;l/tn^f jk 3- 

[0 0 4 3] 

Rl, R2, R3, R5, R7, R 8 £ J: t^R 9 v * n T;l/ + ;Hfe»Cli 

Rl, R2, R3, R5, R7, R 8 9^ilt7 7^^^t:(i > B 

[0 0 4 4] 

Rl. R2, R3, R5, R7, R 8 & J: O^R 9 ^i"T V IK 
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, T^Z-^m, 7^n*y|, Anyv^, 7^ + ^7 5/1, £±0^*^ 

^ F^r->7i-;K o on-7o.^;u, isi^m- (3 -X^*"/n kf;WT ^ 
y) 7i-W^^ii^ 0 
[0 0 4 5] 

Rl, R2, R3, R5, R7, R && XtfR 9 Ol*$t-tT fr^fr-f-* &IZ It, 
[0 0 4 6] 

Rl, R2, R3, R5, R7, R 8 U J: 9 **$tT U - /Uf **C(±, 
TV-fl^*^ LT«\ ItJfJRT-Sfe** 6 2 0W7'J-^fti^H Lv> 

[0 0 4 7] 

R2S«OR2 2-C^$^L*a*SR*»±, 5 M £ fct± 6 I^iiWi 

$1 LX$>lf Z> Z. t tfX § & o 
[0 0 4 8] 

Rl, R3, R5, R8W7iV3 + y»:ii, IM^ttl)7;i'3^y 
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3 -^WyT'n^y^itl-So 
[0 0 4 9] 

i/^rv, p-^ f^y7xy ^yioiJ/o — ^ h ^ v 7 i 7 * *l& 0 



R 8W7y^7^ iM*Wt^7yiU7 < 7 3kfc i^Mt 

<7)7y^7< y*^ttt^, 0 fifST->;VT ^ y*<h Itlt ^^1^2 7!/ 

S2oo7y^75 ;mmt l^o Mmm&&<vMi-&, j ty^n^m^ 

[0 0 5 0] 

R 8^fx^*x^7<y$(:ii, IM^ft^^^*-^7 5 J: 
j^^^I^ ? 17!;S2 0<7)^^*x^7^i^J L^ 0 ituffiX^-^T ^ 

R 8^1t7^3^y*;v*'x^7 < ySCli, IM^tt-67^3^y* 
[0 0 5 1] 
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HtrfB^ W KSoWcii, 3, 3 - 9 J **f-to*j KiJ J: 

R7, R8, R 9 ^Ht 7 ;V 3 ^ y * - iV» I: li, "&7 JWn 
* v # ;w <fc O^aifco r ;i/ n -> ii )i> * - iti^> 0 mil T ^ 
rr v * ;p ,-Jfji L T t±, #tf?f JETib5 ? 2 7!;M 2 OWT^n^rv*^ )V 

[0 0 5 2] 

R2, R7, R8, Rg^it^i^^^UCfi, a&*£^1-& * A"** 
i^iii^o flirlB*^^^ ^*<z>0IKii, ^^-;i/*;w^^-r ^Sfcitfv^ 

^-§-tti& 0 iftfaeifcuoffiUwti, r^^^s^stL^o frifi^^^r^^^ 

[0 0 5 3] 

R 8 7^1" T ;v * ^ )U * — <fc xf T 'J - — ;i^o# o U (i , ^ ^- ;v 

x ;i/ sfr — ;v is <fc -7 i — ;v )V * — ;i/ iti2> 0 

R2, R8W7y^SCI±, IM^ tt 4 7 y i 5>lij|(7)7 '> 

)V&tf$$ifi2> 0 TWHET">;Hfefc Ltli, j^m^gcrt* 1 7!jM 2 0<O7y« 

[0 0 5 4] 
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y^oWKi, ^f;i/7^y, yxw?/, r-'jyfcio'^-^onr- 

[0 0 5 5] 

R4, R6x r i o-cmztL&&mm&t3.. — ^ (D ^Bn-e^$tL^,g 

[0 0 5 61 

IfrfE— ^(1-B) Zali-N = , -NH-, itzit-C (Rll) = 
£^tU Z b&XlfZ c I^^MiLT, -N = i/cJi-C (Rll) =£f^L 

, Rii (i7K#^* fzim&mwmmzm-fo r i l^it^iiMt l 

, R l^i-^-^og^tlwia-C^f), L^15H|5]*-e^^> 0 lufS-^ 
( 1 -B) 2oc7)5M3El^^^^^m^<7)#W!l^Tf5U^-ro 
[0 0 5 7] 
Kb 8] 




[0 0 5 8] 

attt, 5feii<7)-^ (i) oM^An. B n i«Lti x^wmmzm 

[0 0 5 9] 
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ffifia-ttS: (1-A) - (1-C) -ca^tLSSfefl-iTK^ttftfl-i: LT^ffl-t 

o BUK-^ (1-A) - (1-C) »f O x Rl, R 2 , R3, R 5, R 7, R 
8 Js i <7R 9 < <h v>-rti^^ * y&mfo&&x-*>z>mifr<r>^ HUlfi— 
ft* (1-A) - (1-C) t«<7), R l ~R l ltf*$<bK>f *>tfeS*te££iI 

[0 0 6 0] 

JtfE-ft* (1-A) , (1-B) . (1-C) L^fctfNi 

-ft* (i-A) -ejfe&a*, f-c&Tfa-ft* (i-Ai) -c^$*L*i>*>j&*# 

-ft* (1 - A 1) 
[0 0 6 1] 

[fb9] 

R21 N=N— j 



[0 0 6 2] 

— ft* (1-A1) <K R 2 1 $o£ XfR 2 3 (± N vtafcJ!^ T^^S, 
n7;l/ + ^i, 7 7i^;H, T JUaJcis^tfzltTi) -^mzm-fo R2 2li 

^(i-CR2 4^if 0 R 2 4 l±, tK^MT-, Anr>^, y7/S, T)V* 

-ft* (l-Al) >f *>tta7ftttlfe«r*i-**fl-*««ff Lv\, 

[0 0 6 3] 
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8 3 2^|fi:U^T*i^o 
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!*Y°"* S0 3 Na 



S0 3 Na 



COOH 

YI-14 YI-15 NC 



%^NH 2 %^NH 2 



CH 2 CNHS0 2 CH 3 NaOgS^^L 

11 T 1 

° ^SQ 3 Na 

YI-16 YI-17 

N - N ^NH 2 %^NH 2 
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[it 14] 



N- 



(t)C 4 H 9 N=N-< 1 



R 




R 


YI-18 


CH 3 


YJ-19 


C 3 H 6 S0 3 Na 


YI-20 


H 


YI-21 


C 2 H 4 CN 
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Yl-28 
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(t)C 



4 H N=N^T 

ti. 



NaQ 3 S 




SO a Na 





R 


YI-31 


-O 


YI-32 


CH 3 


YI-33 


SC 2 H 4 S0 3 Na 


YI-34 


S0 2 C 2 H 4 S0 3 Na 
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(t)C 4 H 



— M // 



N=N 



N 




NaCS 




2 

SO a Na 





R 


YI-35 
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YI-36 


CH 3 


YI-37 


-O 
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feat 
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COOC 4 H 9 


YI-39 


CON(C 4 H 9 ) 2 


YI-40 
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YI-41 


OC 8 H 17 
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R 


R' 


Yl-42 


CON(C 4 H e ) 2 


H 


YI-43 


COOC 8 H 17 


H 


YI-44 


CON{C 4 H 9 ) 2 


O 


YI-45 


CON(C 4 H 9 ) 2 


CH 3 


YI-46 


H 


o 


YI-47 
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SCgH 17 
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YI-52 
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YI-54 



YI-55 

YI-56 
YI-57 



— NHC 2 H 4 COOK 
— NHC 2 H 4 S0 3 Na 
COOK 

-NH-Q 

COOK 
S0 3 K 

S0 3 K 

KO a S 

- nh "0 

S0 3 K 
— rHCH 2 COONa) 2 
KOOC 

-NH-O 

COOK 

— NH — ^ \ — SQ 3 Na 

-NHC 6 H 13 
-N(C 4 H 9 ) 2 



mtiE#2 004-3035076 



f m 2003-089019 



31/ 



[0 0 7 5] 



tUliE#2 004-3035076 



$ H 2003-089019 ^- v : 32/ 
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t-C 4 H 9 N=N-Ar 
NhT "NH 



N NH 2 

N^^N COONa 



NaOOC COONa 

fe^ Ar 
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JHl 



S ' ^SCH 3 



N ,SC 2 H 4 S0 3 Na 
— « 



S0 3 Na 

CN 
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[it 2 2] 

R N=N-<^ N 
%^NH-R' 

A A 
CH 3 NH N NHCH 3 





R 


R' 


YI-66 


Ph 


H 


YI-67 


OC 2 H 5 


C 2 H 5 


Yl-68 


CH 3 


H 


YI-69 


t-C 4 H 9 


H 


YI-70 


t-C 4 H 9 


-C 2 H 4 COOH 
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H 3 C N=N-<% 
feifc YI-71 N - N ^OH 

Na0 3 SC 2 H 4 HN^N^NHC 2 H 4 S0 3 Na 
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YI-73 
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—+f~^—coo~ 
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R 2 
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CI 
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CI 
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YI-80 


CI 


-CONHPh 


CI 
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[fb2 8] 



NaOOC 



NaOOC 



N-N 

t-C 4 H 9 N=N-^ q ^-R 

ft, 




N 



NH; 



COONa 



COONa 





R 


YI-85 


H 


YI-86 


CH 3 


YI-87 


Ph 


YI-88 


SCH 2 COONa 


YI-89 


SC 2 H 5 


YI-90 


SC 4 H 8 -n 


YI-91 


SCH 2 CHMe 2 


YI-92 


SCHMeEt 


YI-93 


SC 4 H 9 -t 


YI-94 


SC 7 H 15 -n 


YI-95 


SC2H4OC2H5 


YI-96 


SC 2 H 4 OC4H 9 -n 


YI-97 


SCH2CF3 
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Mb 2 9] 



N-N 

t-C 4 H 9 N=N-^c5^- 



SCH 2 CHMe 2 



N^N 
R^Ar 



R 



YI-98 
YI-99 

YI-100 



YI-101 



YI-102 



YI-103 

YI-104 
YI-105 
YI-106 

YI-107 
YI-108 



-NHC 2 H 4 COOK 
-NHC 2 H 4 S0 3 Na 
KOOC 

KQ 3 S COOK 



S0 3 K 

so 3 u 




so 3 u 

COO" HHt 



COO" NHj 
-NHC 6 H 13 -n 
-N(C 4 H 9 -n) 2 
-N-(-CH 2 COONa) 2 

— NH — ^ ^ — SQ 3 ~ NH4 

coo- 




coo 
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[0 0 8 4] 

*S£9l TM£ ffl ^&7^Dy7-^ii, ftbttt, * v* > imrt* t & k fan 

[0 0 8 5] 

it^tt t:o^ti±, x^v>p Mf^fflfMi k ep^ l £ ® ft o mmm o 

D7& ? 1. OO^fiH^r-try (Xe 1. 1 W/m (Wfc&flO ) *TAC7 
10 0) ^90 %&±&Z>Z t Witf-Z L^ 0 S 1 4 0 WJI&Ofe^^ 8 5 % 
[0 0 8 6] 

&C u^^ftJi, C iff * 2 0mg/m2jilT^^I^*M$* 

> -KAMffcfc 5 p P mOt7*>ii|C2 4 B$ RflfSM? L^V^fe ®fU 

\m l±£T ©Cu tt^fi^f£*t#^ h?y7S*iTv**o 
[0 0 8 7] 

ISO i ^ ^ttt^tt^ 7 ^ n y 7-^ 1) BStffcmftfc-tir*, 2 

) #^^±tf^», 3) «■ - n * ? ? * v ymnjkmm 

1-&o 4) «f£^MM!£An&^ W*>X9 v*>7L*-f<-t&Z 
[0 0 8 8] 

v>k*LTV>fc7 * Dv7->MWifi©7 * n ->7->^W >itfrhW$ 
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fifjt±O#^C0|j|— (i, mW&ny 9 u isT <D7s )V*y L%^7? 

-tf y m<v p \tt 114* * wi" ^ct-e^So k ti x ^ * ~ 

&Ltzi>0) (#SI 2001-47013, #0 2001-190214) , ^ ;w 
7 7"t"f ^afe^JHtfTOftLrt: & <^ (#fl 2001-24352, #M 2 0 0 1 - 
1 8 9 9 8 2) , AfDfx;l/77^^ ;vS^t^ t t « (#112 0 0 1 -9 
6 6 10. #$12 001-190216) , ^-r nJ^X ;v * - ^^gtfc ttz 
<7> (#M 2001-76689, #11 2001-190215) , )V7 r 

*4 ^l^HILfctW (#112 001-57063) , * /HfertTOfcL 
fct© (#£12 002-012869) , i§j$?tt> >f > ^7El4ft±, Tu>X 

#11 2002-012868) , L i i&tc L £ & O (#ff 2002-01286 
4) , j&^fffl-e**o 
[0 0 8 9] 

amn<7)£&*m.fcL?zi><7) (mm 2 001-64413) . fcmm&m-v>£& 

ZM7zLtzi>CD (#112 0 0 1 - 1 1 7 3 5 0) i!i*mfbtl&o 
[0 0 9 0] 

#(±W"7ti4 & & * o * v* >m& £ft#1" & tz tb \z (± -7 * n -> r - 
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[0 0 9 11 

1) xyy>p M¥ JSffi gf&SUi t^P^ L £ Ifl^^MH OD^l. 0 <DU\tL 
i:^-t/>* (Xe 1. lW/m (W&&#) ) ^TAC7^^-*f)t3 
S fflf®M 1 7t:^<7)fe^^#^^ 9 0 %&±$> Sv7>r^ 0 

2) ffl^L7t:lift< 7 )^7 : --^^A-7 * ;i/^-U*5»t*R#taUK7& s O. 9-1. 1 
t KZmiZ 5 p p m(7)*V*>^K 2 4 B#W##Lfcl8<Z>fe*»#s|£5& r 6 0 % 

&± ($f * l < »± 8 o %ja±) -> r > > * o 

3) 2<o*ffr-e*y>«fe$^:/i^ TK^^itm-f^c u-r ^->«{±^i4-<7)2 

[0 0 9 2] 

±ffi#» ft** £: LT, TIE— (2) t$$^7^Uy7->^ 
[0 0 9 31 



(X22)a22 

[0 0 9 41 

-fesS (2) *K X 2 i. X22^ X 2 3^«t^X24«i, f*Lfftfflii:, -SO- 



Hfc3 ol 




n— if— N fjTp~ (X2i)a21 
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Z 2 . -S0 2 -Z 2 . -S0 2 NR 21 R 22 , -CONR 21 R 22 , itzli 

tzimmi>L<temm&(Dfemm&zm-to r 2 i> r 22 <*> zti^tiwz.^ 7 jc 

-To 

Y 21 , y 22 , y 23 £> i<^Y 24 fi, ^ti^ti^i:^ -fffi^ff$L*£iH-o 
a21~a 24 , b 2 i-b 24 ii, ^ft-rtiX^- X 24 & <£ D f Y 2 i~ Y 24 <7>em» 

^^-to a 2 i-a 24 (i^tL-e-^5:^o~4<7)it^^i-^\ ^xtmm^ 0 H & 

^:tli^ 0 b 2 i-b 24 (i^-^-?-ti^j/:^0-4(7)i5:^^-ro a 2 i~a 
24 ioJ:^b 21 ~b 24 ^2 J^±Oi$r^^-t-i: Iti^X^-X^&J^Y^Y 

24 (± -e fi^tis. fej — -e& m & o r v * x i> x v ^ 0 

<&>%>o 

[0 0 9 5] 

life ft <h LTl£fflL7t:Jt^ jrV-sij^lZtt-f&m^m^&Z tfim^tiX^ 

mftfcl. 0V (vs SCE) i 0 t^Si Lv* 0 ^<Dtztb, 7. 

;i/7^r— — x;w-7 J: dtc/^ -y h offi#^£8fc 

-^id^mfipi&^i-^as^'b^, ±ib-^ (2) t?iH47?Dy 

[0 0 9 6] 
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J^T, ±ie-&5$ (2) tf^til, 7 ^ n -> 7->Mi:o^tIf|I(:p^f 

— ^ (2) tCjoV^T, X2i> X22^ X23^J:O f X 2 4{i> -e^ti^S:^ - 
S0-Z 2 , -S02-Z 2 , -S0 2 NR 2 iR22> -CONR 2 iR22^ 

4 /c(i-co 2 R2i£^i"o -n^cogjfc^^-c^ -so-z 2 , -so 2 - 

Z 2 ^ -S0 2 NR 2 iR22^J : ^-CONR2iR22^fi t<^ fC-S0 2 -Z 2 

S 02NR2iR22^* L < , - S O2- Z 2# ? ft & 4? i L v> 0 ::t, 
f^iMt^ita2r a^^i* ft^ri*2 J2H±Oft«r^1-J#£\ X 2 i^X 2 4 

1*»#ft-r& ioiiisi-etiiowi «fc < , Z*i^tim5uz±u 

(D^-fftfromZm-To tfz. X 2 i. X22^ X 2 3^«t^X24{*> ^rT|W|— <7)gifc 
i-eJbotU<> ifctt, ^iJx.{^X 2 i> X22> X 2 3^cty r X 2 4^T-S02 
-Z2"C& l K *»o#Z 2***4* fcO£^-trJ#£-<7>J: n |W| Cli^lMt 

m (0flx.f*-SO2-Z2£-SO2NR2iR22) fc^T^f & * ^° 
[0 0 9 7] 

{i*t»Oy^D7;v+^ g&& L< fi feasor Sm&L< 
{iteg^^r g&& L < (£#tg1&c9 7 V -^36, filft&L<fi&te 

mommm&zm-to l < i±, g#i<> l < tiitg&^T^*;^ gm*> l 

&r;u*;i^ Ift7«j-;>S, IMMS^f iffiLv^ 

[0 0 9 8] 

±i£R 2 i> R22«*^ ^ft-rtate^ 7X*^, i^^> t < {i&tg∨!/* 

g&& L< liitftov^nr^+^i, ttt L<liiW7;vt- 

ifel±*tft<>L<»±fe«»0«*5H*«r^i-o 4^T^, TMJtJKT-, gm^>L< 
{i3teg^cor;i/^;w^ ttU<iiiI^7'J-iH, & J: <7g& & L < 
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[0 0 9 9] 

R2l^ R 22 &cfc^Z 2 ^-fg?&£ L < *i*Smor;w^r;Hli: LTfi, 

(^-b^^-e^^ffl) ^flU^i L^o Ltli, ib£<0Z 2 , R 2 

1, R 22 . Y 2 i. Y 22 , Y 23 i3J:^Y 2 4^^Sm^^^o^i:^nTf^if^<7) 

[0 10 0] 

R 2i , R 22 i3J:^Z 2 ^i-gm^ L< liit^->^D7;KJHi: LTti 

Rmm^ws - 3o<7)y^ n r^^r^^wt tv^ 0 iff izm^mmn^ j 
) tm^fttL^o TO^atL-ci±, m^^z 2 , r 2 i, r 2 ^ y 2 i, y 22 

£> J: V s X )V * > T ^ K^^^ct) #^14 £ SS#> £ [6]_b £ & <D T^f J3«f f 
tv^ 0 doffe, ^ny>^^ *>14§i7K1«£WL-C^T& J:^ 0 
[0101] 

R2l> R 22 i3J:^Z 2 7& 5 ^1-fi^^ L < (±4te®^<7)T;V'7--^*t LT(i, #t 
2> R21> R22^ Y 2i , Y 22 . Y^^i^Y^fE^a^^Jfo^t^oTtg^ 
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10 10 2] 

R 2 ^ R22^=t^Z2^i"S^<) L < «iiEg^or^^^;uS^ LT(i, #t 
If /KT W 7 ~ 3 0<O7 7i^JWi Lv^ 0 m-MA<D\nm\^ 4 >?£5e 

2 , R2l^ R 2 2^ Y 2 i, Y 2 2> Y 23 io J: ^Y 2 4^MCM^*^#o>l t^plfg^ 
[0 10 3] 

R 2 i> R22^^^Z 2 ^i-mm^ L < (iil^OT'J LTti, 
R 2 ^ R22^ Y 2 l^ Y 2 2> Y 2 3& ^ O f Y 2 4^M^fim*^#o d £ tfnHfe%m& 

->7;i, J} 7y^7^;i, X;W*>T^ x;!/7t 

[0 10 4] 

R21^ R22^^^Z2^^^*«^ LTli, 5l^:(i6ll©^W 
fMiSt^otUv^ ^T^R 2 i> R22^^<^Z2"^^^^^^*^*^ 
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^r-y'jy, ^f-vjy, 7^y>, ^y^uy, bfn-;u, 

V— ;K f7y7v*-;K Yvt^tv*-;K ^^X>f vt^ty-^, tfn>; 
v > , tV'Jy>, t: ^ 9 v > , >f < ^ V* 'Jyy, -f-T V 'J > & <h'7> ? W n & 

t:';v>, tf^v>. tfi;^v>, kf';^v>, m;tv>, tf^v-;K 
^ r V- )V N ^ > X ^ ^ v'- )V „ h'j7 v'- ;k f - r v'- ;i/ , ^ y y r v* 
-;K ^7f77-iK ^>X^7f7V-iK f TyTV-^^ftf^n^o 
-e*t«b(±«Jfe**^rLTv>T^>J:<. IM^i: LT(i> ^«<7>Z2^ R21^ 
R 2 2^ Y 2 i, Y 2 2> Y 2 3^=tO f Y24^Mt-m^**^o>r i:75 ? "STfg^^^(7)«m 

o 

[0 10 5] 

Y 2 i^ Y 2 2^ Y 23 ^ e t^Y 2 4(i, -en^*a<£3/JC, tK^T", ^D^>e, 
it^S, y7;l, t Kn^ry;H, -fnl, 7^7S, 7iK;i/7^S, 

7;^dryi, T'J-^t^ryi, 7yJV7U|, 7'J-;l/7^i, 

*;^'-^7>;j, x;i/*>7^ KS, *;u/^^f;H6, x^77t^H, 

— ;u*, T^nJry*;^*-;^ ll^^^^r vS> 77l, 7yi^ + 
->36, y'J^t^yi, 7'J -;K^y7j;u*'-;H, 
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[0 10 6] 

Z 2 > R21^ R22> Y 2 i, Y 2 2> Y 23 :f3J: try 2 4*^K«&**3ri'& -I fcri* 
&*Sfcl~l 2oaiI$7t:(i^lK$lT^^^^ &*»7~1 8 Ofia t^ii 
2-12 OEilf fcliMar/u*-^*, jK*i3- 1 2 <DW.mitzlifrm% 

M : Wilf^fA', •x-f-JK -/ntf;K >fy/nt?;K sec-7*^;K t-7^;w 
> 2-xf jl./\+y;v, 2-^f;^;V*-^ifiK 3-7x7^y7°nt:;V 

^35tJ£T-) , T';-;H6 (01x.W\ 4 - t -7*f^7x-^ 2, 4 

— v — t -7^71-^) , *tft^t* (#llx.f£\ >f^*V;;K t^V'JiK 
MJ77'JJK 2-^jr.-;i/, 2 - kf i; ~ ->'-;K 2-^>V*^"T 

i^i^ + yl M£(f, *h*~>. xh^-X 2-* 

^7xy^y, 4-t-7f^7x;^-A 3--hn7x/^y, 3 - t - ^ 
fW'>*^A ; e'f^7x;*y, 3 h- v*^/**^ )V) „ 7yiV7^ 
7i (l»lx.^ 7-fch75K, ^yXTn', 4- ( 3 - t --/*)}/- 4 - t: K 
OJfy7x7+y) "f ? > T < K) . 7^7 < 7 * (0!Jx.ii\ ^f^757 
, 7^)VT\J, yxWU, yf^7*f^7^7) , T->jy^ (00x.fcJT 
, 7x^^7^ y\ 2-^nn7x'j;) , * l"f K£ (^Ji«\ 7xx;v-^l/ 
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4 K, 7if-^-7 P-f h\ N, N-y7fJ^ l"f K) , 7>;i/7 ;i/T ^ 7^ 

(#0xJi\ N, N-v7°nt:;l^;P7 7-^7^7 5 7) , T;l^;i^*S (0l|x. 
If, 7^;i/^, ^-7^^^^-, 2-7x/+yxWt) , T';-^^^-* 
($lx.l£\ -7^^^^-^-, 2-/h^y-5-t-t^fiV7x^^ft, 2- 
77;W1^v-7-xxl;i^*) , 7i^^^y*W-^7^l (1?!lxJf> 7h 
^•>*jH'-^7?;) , x;^>7^ (FUxJf, 7^>7Wi/*>T^ h\ 
^<y~tfy xjv* yy ^ h\ p - h ;i/x>^;p* >r 5 K) , ii)Vt^4 (ffl 
x.lf, N- •x.-^fcfl'/^t'f ;k n, N-y7f^*;w^^;i/) „ ^^77^ 
-T^* N-xf^^7 7t^K N, N- y7 , ntf;u^;U7 7 -=e-f 

>K N-7xx;w^77 ; 6^V) „ 7^* — (#|x.(£\ j* * 
, ^- 7 9 y^)Uyfs^ s<yidy ;K h — > T^^r^W 

, Ifit^yi (#!lx.f£\ 1 - 7x-;Vf h 77*-^- 5 - t + y, 
7t KDt°7-;i/^Jey) , TV'S (0dx.ff, 7x-;l/77*> 4-^+y7x 
— ;l/Tv\ 4 - tf/sn^ ^7- * 7-7 x -jk7v\ 2 - t: Kn ^ v- 4 - t'daV 
^V7x-^77') , 7yiK + y| (00*. If, T-bh*v) , 7j;W/^-Ol^ 
3rv* (#ilx.f£\ N-7 ^-;u7j;i//^^e-r * N-7xxj^;M^^vt 
% y'Ji^ + yl (#!Jx.f£\ h V 7 ^ v 'J v, y7'fJMf^y 

'Jj^Jfy) , 7 l J-^t^y*;i/#-il'7?y| (00*. If* 7 a. 7 ^ v ii 
-^7^7) , ^ Vm (00*. If, N-X7 v>>f * h\ N-7^M < K) . 
mmn?-*& (Mz.l£\ 2-^>7*f7 > / l J^t, 2, 4-y-7x^y- 

1, 3, 5-f'J77-;v-6-ft, 2 - try v/i/^*) , 7^-77-;^ ( 

3-7x7+y7*nt>X;V7^x;i/) , ^x^x.^ (#!)x.fi\ 7i 
7 ^->^t.^ — ;k t^f^^ + y*x*i;K 7 jc — — „ 7'J- 
^*^ry*;W^-;l/36 (00*. If, 7x7 + y*^;v) , 7y;H (#!lx.li\ 

If, *;^f+y^i, ^^^7ii5J;t) ! '4|J7y ; E-7Ai) g*$£tf 

[0 10 7] 
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[0 10 8] 

4 * y&mM^mkt LTIi, 7 * n ->7-« 1 < ti>2 

[0 10 9] 

— (2) a 21~ a 2 4i3<tO f b21-b24{i. f^X 2 r X 24 :fc «t 
Y 2 i-Y 2 4^e^*i^^^1"o a 2 i-a 24 (i, 0 ~- 4 <7>&&£ 

~ 4<7)^^^^1- 0 a 2 i- a 24 ioJ:Cl f b2i~b 2 4<7)v^-rtL7)^ ? 2 J^±<7)^ 

£ § (±, X 2 i~X 2 4*5 £ tHr 2 l~ Y24<9^fti^l^IIIStt5 - t 

[0 110] 

a 2 i^b 2 i(i> a 2 i+b 2 i=4<7)M#^?t^:-ro Lv^<7)(i, a 21^*1 

£fcii2£^U b 3 ifcfi 2 £^1" m. fr&t>*fXr$> <0 , fO^^t^, a 
2 1^1 ^rUL, b 2 i^3 Sr^i"a*^*>-fr***<>iaF* Lv^ 0 
[0 111] 

a 22 <hb 22 , a 2 3<hb 2 3, a 24 £ b 2 4<^#ll.^£-;b-tHcioV>T & , a 2 i<hb 2 i 
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[0 1 12] 

MtLtffiLv»iW(i, Tkmm^mK, &W>7tmtLX, Li, Na, K 
, Mg, Tu Z r, V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, N 
i , R u , R h , P d, O s , I r , P t , C u , A g, A u , Z n, C d , H 
g, A 1 , Ga, In, Si, Ge, Sn, Pb, Sb, Bi m^Whflho 
mtmtLXlt, VO, GeOWiL<f(ff>ti^o 
[0 1 13] 

ttz. fcMitVdt LTli, S i (OH) 2 , C r (OH) 2 , S n (OH) 2 ^ 

am* L<m?htiz> 0 

[0 114] 

$ hiz^ ^uyyiVfot LT(i, A 1 C 1 , SiCl 2 , VCK V C 1 2 , V 
OC1, FeCl, GaCl, Z r C 1 *£ffmf h ti2> 0 
[0 115] 

fc^-Cfc, Cu, Ni, Zn, AlWtU, Cu#iy?Hv\ 
[0 116] 

-JKljS (2) ti?W7^ny7->« L ( 2 fllitf>iS*£&) £ 
i^LTPc (7^D->7^>|) #2tft (1^iJx.(i\ Pc-M-L-M-Pc) 

[0 117] 

-<7>*§£\ LT^^tL>2> 2 fiffiOil*S*{i, ttyi-O-, ^^3fe-S'-, * 
W-iH-CO-, x;Kt-^i-S02-, ^7I-NH-, ^l^H 
-CH 2 -, &£V s ZtibZ®.fr&t> J £TfmZtl2>&tfftt L^o 
[0 118] 

flfrta— m&t (2) r^sti-Mb^ i^tMw^^^-tc^^tii 
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[0 119] 

mifB-^ (2) -m£*i£7?n ->7->»!5:K4, Tlfi-^ (5 

[0 12 0] 

(5) ; 

[0121] 

[fb3 i] 



[0 12 2] 

— #bS; (5) X51-X54, Y 5 i~Y 58 , ioi^Miii, ( 
2) <7)X 2 i-X 2 4> Y 2 i-Y 2 4> M^lfiSo a5i~a 54 (i, -etl^n^jL 

[0 12 3] 

WTi:, — (5) T^^^^^^n vr->^f|-Hov^Ti¥L<^^o 
mfie-^ (5) tC&i^T, X51-X54, Y 51 -Y 58 (i-^ (2) <7)^c7)X 

2i^x 24 , Y2i~Y 24 t>etL^n^ia-e*o, *Fi lv^j^>|hii:-c*>«6o 
Mil*— jfe* (2) pf^MtPliinf), Lv^tram-cibSo 

[0 12 4] 

— «s£ (5) *K a5i~a 54 {±, -€-*L-pn»2lt^ 1 i^l±2«8Ml), 
Sf3 L<(±4^a5i+a52+a53+a54^6*?SS^Lx L<(ia 5 i=a 
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52= a 53= a 54= 1 <® t & ~? l * & ° 
[0 12 5] 

X 51> X 52 , X 5 3^cl;O f X54{i, *rti**tii£< m CtMt^o T «t < „ £ 
fct±0Ox.(fX5i, X 52 > X 53 io fi tO f X 5 4^T- S 02- Z2^^> ^ > ^o#Z 2 

Z 2 £ - S 02NR2iR22^^tv^U^o 
[0 12 6] 

-«:5S (5) ^$tL*7^n->T->*fl-0!fc3&»-c<>, 

X5i~X 5 4t LT(i % ZfL J ?tLlSl3LlZs -S0-Z 2 , -S0 2 -Z 2 , - S 0 2 
NR 2 iR 22 $7t(i-CONR 2 iR 22 W$ L < , ftlz- S 0 2 - Z 2 £ ?ttt- S 0 
2 NR 21 R 22 Wi L<, -S0 2 -Z 2 ^f^i Lv^o 
[0 12 7] 

[0 12 8] 

R 2i> R 22 (±. fii-e^li:, ASSIST-. t^<()l<liil^7;^^i 
, *<7>%frx-i>, TfcfcJBC^ 117;^;^, 1H7'J-;^ ilSM**^!*** 
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[0 12 9] 

Y5l-Y 58 (±, -e-tL^n^JC, Tkmmir, ^ny>Jgf, T)l>*)l>m. TV 
i Lv\, 

[0 13 0] 
[0 13 1] 

»*^U ?fi:Cu, Ni, Zn, Al^iK, K# £ C u 

Lv^ 0 

[0 13 2] 

mflS-^ (5) til, 7 ^ n y 7 - >M#*-itt-e#)^^i:(i, 4 

tLtli, *;^^y * * * ^ ^ is J: ^ x ^ £ L < 

[0 13 3] 
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[0 13 4] 

mm— (5) T^£ft<Mt^<7>fcf2 Lv>B&*«>j&*^fr-£fcov*Tli 
[0 13 5] 

Huffi-^ (5) vmZfr&y *v isT->mm<Dit¥ffimt LTIi, x;P7 
[0 13 6] 

^ > -b* > m mfc<?> R(£ i tl^Hr K £ irt fl^» * 5efi W fro 1* * rt: # K 

1 9 3 5^L. P. Hamme t t f,ZX ») HI $*L^jg^I8t? CLtUi^* 

iff, J. A. DeanI, TLange's Handbook of Ch 
emistryj |1 2 JSu 1 9 7 9^ (Mc Graw-Hi 1 1) ^> pffc¥ 
<7>M*£J flHHU 12 2f, 9 6- 1 0 31, 1 9 7 9^ (ffiftg) H#Lv\, ft 

[0 13 7] 
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M^S&^Xn (n=l~4) iocttfYm (m=l~4) OjgAfiS^ i ^ 

zti&mLt:i><D"c$>&o i"**>*>flirfa— (2) ^.tof (5) t-^£*l* 

X^m-T^o — *b£ (5) if>Hi5»t*Y5i, Y 52 > Y53, Y54. Y55, Y 56 , Y 
57^ Y 58 £#*l. 4, 5, 8, 9, 12, 13, 16f££-f& 0 
[0 13 8] 

(1) /e-fce&M : 2^<tu f i/cfi3fi, 6*5J:^^/;(i7fi, lOiJi^i 

So 

(2) a -&Wt%:m: 1 &£lftfzlZ4{^ 5&£{f£fzl*8H. 9£>£Zftfz 
{±1 2 ft, 1 3&£Z>*ttztel 6fiC#^fMI:tt^7^ny7->M 

(3) a, /?-fc^gmS!: 1 - 1 6{£t;£if{iJ14&<. #^<7)®J«^^-t-^> 

[0 13 9] 

>m*<Dmmfe*mmrz>m&. ±ia/?-&s&£L «-ftamsL «, 

[0 14 0] 

^ kf-v-Htf r7*n^7->-^Uif£-J (P. 1-6 2) , C. C. 
Leznoff-A. B. P. Leve r VCHIHt' P h t h a 1 o c 

yanines— Properties and Applications' 

(p. i~5 4) ^^tem, i>L<&zn bizmwjjmzm.fr & fr^t r & 

[0141] 
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^5§Hj<7)-|^ ( 2 ) T^$tL^>-7^n y7-«i, SP^^OO/l 7 
2 7 5f, ^0 0/0 8 1 0 3f, ROO/08101^, ^19 8/4 1 8 5 3 
-S§\ 0 - 3 6 4 7 J: ^ tc, flx.(i'*Smo-7 

r^lt^.:H s t^o x ji/ * > ft?5 ? 7 ^ n y 7 ^ > i o t-^lit 

[0 14 2] 

19 ^-e*) ^ 7 ^ n y 7 - 1 1 < I) C t ^Ht tl^ V^ 0 got 

tlZ> X o m^^z> ttf£ i^ffl L^ 0 

[0 14 3] 

* 7 &mco-~®c$: (5) -emzn&y tv^T-yik&tyit, Mz.i£Tttt'?m 
^(iTfe^:-e^^tL^4->;;u^7^n-b';;vE^#: Ofb-^R) ( 

6) ^mzn&i&mB^fo£Kfc2-$'cnhti2>T h7^;u*7^oy7->ft 

[0 14 4] 
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[fb3 2] 




&/or 



M-(Y) d 












TV An 




















Xp 




-jkss: (5) nmt^ 


*3s 



1 









COjH 




HttSCR 





SOaMa 




q \ / * 




V N tl N 

V / 








SOaNa 





[0 14 5] 

±IS#:E^ Xp(i±fS-^ (5) Ci3lt^X5i, X 52 . X 53 S fj(iX 54 tc 
m^-t&o Ztz, Yq, Yq'fi, -e*i-r*i±K-$:^ (5) iZi^f^Y^ Y 5 
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2^ Y53, Y54, Y55, Y 56 , Y57Sfc(iY 58 ^^^-r^o -fb^-t/R^^^T. 
[0 14 6] 

M'^lt*ft>i:Lt(i, Li. Na, K% t°<DT frij *) * i 

[0 14 7] 

(6) : M- (Y) d 
[0 14 8] 

(6) <K Mliffifla-*^ (2) WMfci^MB-IS:^ (5) <DM\t 

^<7) l«£(i2ffi?)@e{5:T-£^U d(i 1 -4^Stt^ 0 
[0 14 9] 

i4o «f»:*H^J:^: SMfcWffi fc * £ 1" & * Itt* * < 3* A 

Lfcv>*£-fc:*i, ±ISco^vi(i, — *b£ (2) <07^ny7->M^i 

[0 15 0] 

^< LTtfbti^HulS— ^ (5) ti^57^ny7->Mli, »# 
> XpO#«tt&«K:fclt**te#^*&TffiHB& (a) -1~ (a) -4t 

[0151] 
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-Aft5£ ( a ) - 1 

[0 15 2] 
Mb 3 4] 




-&5£ (a) -2 
[0 1 5 3] 
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Ut3 5] 



R 4 




R 2 

( a ) - 3 

[0 15 4] 
[it 3 6] 

* 4 




R 2 



(a) -4 

[0 15 5] 

±IS^v£K&^T, X p t LT^rT[W|— <D%<D tiff X 51 . X 52 , X 
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I^^ti^f ftl^ ioM^Mt-S I W J t^o (5) oWI-o 

[0 15 6] 

*%w?n. ^tL^w&mz&^-ckmikmmn . ov ( vs sce) 
m<7>± & £ t± mttftim & ^m-r z^t § * <t>-c& o £<, s ?t 

[0 15 7] 

HtfB— *S£ (2) fcjltf (5) ti$tL^7^Dy7->M(OM^ 
fb^tll -1-1-12 101-190) SrTE^^i - ^ 

[0 15 8] 
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(1-2) 

SO a Na 




S0 3 Na 

[0 15 9] 
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[0 16 0] 
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UL4 0] 




SO a Na 

[0 16 2] 
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(MO) 




S0 2 Ntt^C0 2 K 



S0 2 NH^C0 2 K 

[0 16 3] 
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SO a K 



[0 16 4] 
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i — ;K o — ctLFm- ( 3 7°u \d )VT ^ J ) -7 )V 

^ W!CiitLT7x-l/> > p-F'Jl/>, p-^Ky7x-l/>, o 

nD7x-i/yiJj:D ! m- ( 3 -^^7*0 h°;ut 5 y ) 7x-i/>, ^-7 
[0 2 9 0] 

terns** u t± , £ m-r & ymwik& i z/mm^mmm^^ %ti& 0 

-;K ^yyf7'/-;K ^ox* 7->>K Si>*7 7>i^i*i-& 0 

[0 2 9 1 ] 
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[0 2 9 2] 

T )V rr * -> ij )V ti, Mi&S £ ^f-f £ r A> n * v * ;i/ tff^ «t 0* 

v * ^ «t if j. h^ry*;P i ft * 0 
[0 2 9 3] 

[0 2 9 4] 

WKi, 2 - fc? U y^t^ry^^^WtitL^o 

T v (i, Mil* ittSTy^J: tf&SBlO T v £ ft & 0 
7yJHatli, ^MlTib^l - 2 OOTy^Wi L^ c ±f£«t&*<7> 

[0 2 9 5] 

rt^Sft&o 7A'3 + vStLTIi, ElUft^ 1 - 2 0 W 7 ^ 3 y 

n n + yxh^ryi, t KD^pyX h * <fc 3 -*^^y 

7°D,f+yi^JtL^ 0 
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[0 2 9 6] 
[0 2 9 7] 

x$4*y mgLim.^-k tti&o ±mmn * * v *c>#!i t± , 3 - e >; v ;w * 

*v*> 3-fx^jVt + yI^itl^o 
[0 2 9 8] 

Ucy'JiK^fyPilL^o y'J^t+yi^Cli, h'J^f^y'J^t 
3rv, '/7i- ;i/^f ;i/y'J v^-Q-t ti& 0 ■ 

[0 2 9 9] 

T v ^ * * is & K it „ g|&^ W 1" & T v ;U * * y IfciS «£ t^tegt&O 7->iK 
*v&^3:*l&o 7'>^t^vSt LT(i> R*^il-2 0(7)7y^t4 
■/ Lv^ 0 jfrfBS&^oW^fi, ^*>14§i7M4*^£*i£o 7-»^ 

[0 3 0 0] 

* 4 )V * * v £ ic (i , gj&* £ ^1" & # ^ ^ 4 )V * * v x ZfMW. 
o *;i"**>f ;i"**->Stf>0lnti, N-^^^u*^^^^ ^^-^rvafe^ttL* 

o 

[0 3 0 1] 
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yi^ifi l^o 7 ^ n ^ y * ^ ^f - ^ t y C li, ^ h^y*;wf-^ 
t + vi, >f V^D^^y*^^;i/t^yS^^tL^ 0 
[0 3 0 2] 

7'J-^t + y*^-f-;Vt^fyiCli, 11*16 * ^Ti - * T V -JK + y^V 
# ;l/ * * ->3fefc J: t^teg&O 7'J-i^^y*W-il't^ yS^'t tfih 0 
T'J -^t^y^^f-il't + ylt LTIi, j^tfHT-ib6 ? 7 ~ 2 0<OT'J-;P 

Uti, 7 1 y ^ry * t ->i^J 
[0 3 0 3] 

r^/fttc(i, T)i<*)v^ Tv-^mt fzitmm^^m^^tifzT ^ ;m 

i>X^^ 0 T)V*)l<T A /mt Ltli, %tmmi-$kl ~ 2 0«7H^7? y*^ 
-^7^yS^in^c 7'J-^7^ItLtli, l£ftJf^ib{> J 6 ~ 2 0 <0 

yl4H7kt«^-a-* ti&o r 1 ; -;wr ^ y mom t Ltii, T-'J y &&£XJ t 2 

< ym^zti&o mmmri y&t LTt±. Ktt2 - 2 oiiomstgtT^ y 
WIL^o itS^Ji Ltli, r^^r^S, ^n^y^, &£ZfJ*y 

[0 3 0 4] 

Tv;UT^ y^ilii. tM^ftS7y^7^ y J: «^IW7 
T^y*^itL^, 0 7y^7^IHtli, Kira s 2-2 0O7-/Jl/ 

^ y ^coWc(±, x-b^T^y^, 7°ntft-;v7^yi, ^>vM;v7 5 7 
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& N-7x-;l/7-tf^7^fcJ:y f 3, 5 - V* > V>f ;V7 S y 

[0 3 0 5] 

tt^o 7 1/^KItLTIi, rISW1-2 0W^OWJU>o1 
3-^f;^WKi, 3, 3 - vy ^-^-7 KH*3 ±^3 - "7 jl — ;u W 
[0 3 0 6] 

7^77^^^7^ / milt, UII*tt^7^7 7^^ ;i/T 3 
IM<7)7^77 ; e'f^7^I^^Wo ISIiW^CIi, T^^r^S^-a- 
JtL-So 7xJV7 7^^;i/7^yi<7)F|i:ii, N, N-y7°ne;v^^7 7^-f^ 

[0 3 0 7] 

7iV3^y*;^t-^7 ^ yi{:tt, tftI^tt^7^3^y*^*-^7 
5 y&jS «t LK4sg^C0 r ;u n ^ ->*;wsK— ^ y St^S *l& 0 7;vn^y* 
)Vtf-)VT < smt Ltli, ItatlKTStf* 2 - 2 0W7;^Jry*;V*'-;V7 5 

;^'-;v7 5 y£i)0|twtt, jr. h^y*;v**^7 ^ y ti& 0 
[0 3 0 8] 

r«; -;v*^y*;v^;v7^ y*n(±, fiifc3E£*r?-&T v -my**' 

'J-^t^y*J^^7^ y*«h LT(±, #tlf 1£ 7 ~ 2 OWT'J-^t 

*i& D 7'j-;^+y*;i"f-^7<ys^!i:ii, 7x; + y*^^r^ 
y *l* 0 

[0 3 0 9] 
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zinbxju*— ivy < y^co^imi^ ^f;i/^;wt-^r^H, N-7x^;i/ 
[0 3 1 0] 

<fc ^ifftWltl^ ^ *-;V7 5 7 tK&o ^*-iV757l 

, 2-ft7x>x;^-;V7^i, 3 - k° 'J y > ^ * - ^ 7 < 7 1^^ J 
[0311] 

mmw* * - a, am* * ^r-r * mmm* >i * - ;^£> «t o^a 

»J v > x ;u * — ;Hfe75*-g- tti& 0 
[0 3 12] 

^SIS7^7^W^^^o ifi7;i/7^;HtLtli, Rmm. 
T-m^ 1-20 St^y; -7 L^ q iM«Wt:ii> <f * >tt 

[0 3 13] 

^ S crossing * * £ iti<7) r ^ * ^ , 7'J- tfUfgSR?- * i *l £ 
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-nsRmnmn^tM^M^n^ ^^^^-^-^ -7^-^^-^^ 

[0 3 14] 
[0 3 1 5] 
[0 3 1 6] 

* ;w "7 r -=6 >f ;w & K f ± , gj&^ 4- W-r ^x;P77^^«J: LF#£g#l<7) * ;u 
•7 r^e-r ^^^iti^o g^*(7)^ijtc(i % T;v^;i/^^S tL^>o xn^r^e 

;i/^coMU(i. y7f;i/X;V7 r^E-f ;i^j3 <fc CKv- (2-t KnJryxf ^ 
) AiV7 r^e-r ;v^ ? -^ttL^ 0 
[031 7 ] 

—16&: (4) , (4 -A) js^o* (4-b) tcov^-cMtc^i-a 0 
— jks: (4) k*3v>t\ a 41 , B41, c 4 i(i, -ett-e^jZL-c, am^tLT 

^T^iv^fM (A 41 . C 4 ili lfffico^^*, W£lf7>J-JH;B 41 (± 

a 41 , c 4i (i lfffi^^it* ; B 41 ji 2m<ommmm) zm-r 0 ^mm<vmt 

g#l* t L T f± T - )V T t tz '/it«*o T i> X V> 0 

A 4 l> B41, C 41 ^)^^ {Hi o^IMlt**^O^i L < , A 41 , B 
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4i, c 4 i?>^&< ti> 2^m%.mw&'?&z>w£ nut ttz, a 41 , b 

[0318] 

c 4 i^iLv«iii:Lt, rie-^ (4-c) xmzn&Jr^m^m 
m6 mmmmtf&ifbti&o c 4 i^\ tie-^ (4-0 xmzn&^m 
^mm6 mmmmx&z,m&&, (4) i*-^ (4 -a) iznm-n 



[0 3 2 0] 

— (4-C) K*3V>T\ B 4 2^<tD f B43(i > = C R 41 -;fe «£ <7- C 

R42=*^^ t^tiv^-fti^-^M^JHT-, j6^=CR 4 i- & L < (i — 
CR42=^ito =CR 4 r, -CR 4 2=^tt^il)ffiL^o 

R 4 5> R 4 6fi> #4r»jJltc, tK^/ET. *tH5jt^ 7y 

. liil, H§St3t^ 7y;H, r^^^ifei±ru-;^;i/*- 

U R45. Rw&\s\V%K7k^]% : ?-X$>& Z. titft^o 
[0 3 2 1 ] 

G 4 , R 41 , R 42 (i> #*$fc£LT, ^1%?. Aoyy^, flgflftfiJElg. ^ 



■te* (4-C) 

[0 3 1 9] 
[it 7 3] 
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7*^7^1, 7^3 + y*;l"f-^7^S > 7 , J-^t + y*;^-^ 
[0 3 2 2] 

G 4 -CiE$*i*g&2£i: LTl±. ^nyyif, IBflSSl*, 

HFn^fyS, 7^n^yl, T'J-W + y*, 7y^t + yi, tifttSR 
t + yl, 7^7^ (7;^^7^i, T';-^T<y^. Iff7^S?: 
#tr) , T->^T^y^, K3£, X^77^^k7^S, 7 ^'n * '> # 

^*-;V7 ^ 7 l J-^t + y*i^f-^7^I, + L<(i7U 

>JIT-> T^ + ^afe, tKn + yl, 7^3^fyi, 7'j-^t^ryi, 7y^ 
7^i (7J^^7^1, 7'J-^7 5/i, a3R5RT<yafe* 
^-tf) ^;tt7y^7^1t^i) 1 ^fcTMRffiH 1 , 7-'J/i, Tv^T< 

[0 3 2 3] 

R41, R4 2 T^^tt^^i L^fftili, tKMCTn 7;w*^2£. ^ny>S 
, 7/^^yl, y7yl^flf^^t^-el^.o MlilCl^MtLt^ 
R41^ R45> *)^v>{iR4 5 t R 46 ^^LT 5 6 ESRfc^Jifc LT *> iv> 0 
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A41, r 4 i, R42^ R45> R46> G^m^fi^^m^m^izmm&i^-r 

X^ho tfz, A41, R 4 i^ R42> R45, R46> G4±m»-f n^^ett:!^ 
[0 3 2 4] 

*oTUv^ 0 i£*Mt^it^t>^Ji;i±, 7 >^e- A >f ^- 7^77'j 

&mj*> (00, tf'^A^ftv, *';^A>r^>) 

[0 3 2 5] 

7)^ (e) ti$Wft7x>i, f7V-^i, ^^v-;vf, *<z/Vf- 
7'/-;vf, fxyf 7y*-;WffiLv^ 0 B 4 i^ (a) -c^ft&if- 
*-7^>sre& *k c 4 i^tuffi-^ (4-c) x-mzti&m&xfrz t 
-fl&ft (4) (±— ^ (4-B) u*i^1-&e:<*:tc&&o 

[0 3 2 6] 
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[it 7 4] 




[0 3 2 7] 

±K-fe£ (a) frh (e) m3V>T, R409^<bR4i7^. — (4 -A) 
[0 3 2 8] 

-ft*. (4-b) ^sti****^**, #ic«f i Lv>#jtt±, rie-^ ( 

4-D) ■C^^n^^^-eab-So 
-1^ (4-D) ; 

[0 3 2 9] 
[ft 7 5] 




R43 



[0 3 3 0] 
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Z 4 fi^ -7 h^til^t^ p WO. 2 owiot^iti^^ 
i"o Z 4 fi, <rpW0. 3 O^t^ltit^^O^H L < 0. 4 5 
M±0«^n#3 114*^1! 2 L < > 0. 6 0 JiUiom«^l14»^W£ L 

1. 0 £@x.ft^*l<htf s SI3 Lv> 0 

[0 3 3 1 ] 

^ y nM^i<r p wo. 6 o^^mj-m^mmt t 

[0 3 3 2] 

y MtS^i<T p W0. 4 S&tom^R^Wk&t LT(i, JigetUn 

^) ^ T 'J -;i/^;i/7 -r — )i<& (0ix.lf7x-^7;jy7^-^) , ^ -7 r ■=£ >f 
[0 3 3 3] 

y bW&mTBWLa p WO. 3 0\^±<7)n^RBm&t LTli, _LfE4C 
;i/^-^rv^) , Any>-fC7;v+;vf-tS (1?!lx-J£\ y7nn^fwt) , 2 

-^±0* p wo. 1 5JiJi±om^?H4*-e®m^tt7jT';-^^ (®jxj£ 

, 2, 4-y-hn7x-)K 9 ? u u 7 jl =- )V) , is «fc -r n S| (Mx. 
f£\ 2 -^>v"^-^+l-y; Z-^^/fT/'J^ l-7x-;i/-2-^> 

[0 3 3 4] 
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[0 3 3 5] 

Z 4 tLtli, ^ft2-2 0O7y;H, M2-2 0«7^ 

Jr;i/^^->^;w^-;w^, ^hnl ( yT/S, ^tltfft 1 ~ 2 0 <D7Hw* 
«6-2 0<O7'J-MH-;H, ^itl-2 0^)*;w^ 

-;l^X^*^;l^-e&*K ft i 4ft Iv4oiiy7/it*^ 0 
[0 3 3 6] 

— *b* (4-D) ^OR 4b R 42 , R45, R 46 fi. (4 -A) fcR*-C 

$>z> 0 R 43 , R 44 (i, tksht-. mmmrn. ^mm. mmm&, 

7v^i, 7;u3^y*^*-^i, 7'J-;^^y*;v^;i/I, 

7^+^i L < li7'J - J/:iiXil/7r^>f^i^It 
o tf-et. 7jcSIJ^^\ 5r«^ *13f5t^ 7y;H, T;i^;w& L < li7'J - 

[0 3 3 7] 

(4-D) -CSiWL^*t±SU«!ft*«r^rL"r^T<) J:u> 0 djubO 

I£Sm*£: LTfi. (4-A) T'lfe^ L 

/:IM> G 4 , R 4i , R 4 2^J^Lfc*^^^>M7Rt«^tfba^>o 
[0 3 3 8] 

Bufie-I^ (4-B) ti?ti^77"Mt LT!|ia?f L^IMOU^ 
R 45 i3 il^R^ LT£? i L < (i, tK^^% Tfr^fr^ TV-;^ 
, ^3^*, x;i/*-;l^, 7yil/S^»), £ L < lizkf?t^i\ T U 

o 

G 4 tLX, «fiL<li, tKH/E^ ^nr^JE^-. T^*;^, bKn + y 
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7->^7 5 y *-c&£ 0 

f 7v"7 V - ^ > V-f - T V- ;i/5R-C* ^ S S> K*± feT 9 V- 'fvf 
7 v - )VW?*> *) , ftt«ffL<(itf9 ;u?R-C*> S 0 
B42i3J:y r B43^ -5-*i***i= C R41-, - C R42 = "C£ *) > R4l> R42^> 
* L< (i^HC^, T^^r^afe, ^nr>Hf, v7/i, #;W**>f/l/ 

[0 3 3 9] 
[0 3 4 0] 

Htfifi-^ (4) T"i$tL^7y'MwM^J^WT^t^ *S&Wti\ T 

(± x r^-^A^y, T)\si3*) skM 4 Jry 'J-^v A^:*y, 
A-f*y, tj'J^ U4*y) ioXXf^miJ^-t> (0!U rf7>f^7>*-^ 

[0 3 4 1 ] 
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A— N=N— B — N=N— C 
A B C 




[0 3 4 2] 
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[it 7 7] 



A— N=N— B — N=N— C 
A B 



(B-1) 



H0 3 S- 




(B-2) 



HO3S 



SO3H 

0- 



(B-3) 



(B-4) 



H0 2 C 
HQ 2 C 



COoH 

0" 



(B-5) 



H0 2 C 



HO3S 




(B-6) 




SO3H 



(B-7) 



HO3S 



CN 




// w 



CN 




// W 



CN 



CN 



// w 



CN 




// w 



CN 




// w 



CN 




C 

H 3 C CN 




N 



NH 



HNr // \ 

H 3 C CN 



HN 



H 
N 

^^S0 3 H S ° 3H 
H 3 C CN ^ 

-H-N SO3H 

hnC" n M 

H 3 C CN 

HNCT" N ^> 

\=^S0 3 H 
\=7— SO3H 

H 3 C CN 



HN 




s 5 

X=C SO,H SQ 3 H 



H 3 C CN 

— N SO3H 

hnC N H 

H0 3 S-^ W 
H 3 C CN 

//A \=^>S0 3 H 

\=r~-so 3 H 
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Ut 7 8 ] 



A— N=N— B — N=N — C 
A B C 
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[it 7 9] 



A— N=N— B — N=N — C 



(D-1) 



B 



H0 3 S 



p- 



-N 



(D-2) 



H0 2 C- 



(D-3) 



H0 2 C 



(D-4) 



HQ 3 S 



(D-5) 



H0 5 



(D-6) 



H 3 C 

fVN-^S^^SOaH 



HN 




SO3H 




■N 



H3CCN 
~~X~v — NH 




l~\ ^ SO3H 

\=/^S0 3 H 
H 3 C CN 




S0 3 H 



S0 3 H 
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[its 0] 



(E-1) 



A— N=N— B — N=N— C 
A B C 

N H 3 C PN 



H0 3 S- 





HN 

G 




SO3H 



SO3H 



(E-2) 



H a C CN 



N 



HQ 3 S- 





S03H 



S03H 



[0 3 4 6] 



aiSE# 2004-3035076 



#11 2003-089019 



^-v: 134/ 



[ft 8 1] 

A— N=N— B N=N— C 

A B C 




BUffi-^ (4) , (4 -A) , (4-B) , (4-D) t$$*L*7'/ftfl- 
o 3£.tz&&m&t LT(i> #112 002-1 13460 KfBfcO^feKj: f) 
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[0 3 4 8] 

Amaxj&*3 5 0 nmfrh 5 0 0 nm^***** (S) Utli, »^fin 
[0 3 4 91 

-fe^ (1) - (4) T*^$tL*#^0>f >^*-eo^4(±, 0. 2-2 
0 L < , 0 . 5-15 K*%^ct y) flP £ Lv^ 0 

[0 3 5 0] 

H£tf£7fcl 0 0 g^i#fi¥Jg^\ t^tl 5 g^lt^^^^ffflf^ 

j§«e-c**tKi o o gtc*tLt\ saw, 2 5 x;±m±0kftTxm± 

^(DMmfet LTfi, tKI 0 0 gCWLt, 2 5 "CtC^v^Ti§*Jfi ( 

[0 3 5 1 ] 

*5&W<o<4 mm&&£ t i>\ l z-7)Vi]7-<Dmi%L*nz>tztb^ £&v> 

[0 3 5 2] 

mmffi®. *f-\s>\)c t &tym*m-tz>TV* j f-> ; in *. « ^ > v -r > ft*** 
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#j#>T-f ^n-£M"f & ^T^ott J: < , -€"<7) 77 >7>?-77iF-*>(i 
7^# U^^T^-^Acoj; d ^IiW*ft>t*otU^L, 
v^*7A, 4B.T>*~<y^m.<D£ 9 ^^iJ^iryXh^X^ X <, £ H 

[0 3 5 3] 

vHf LT(i, ^ij i tf ^ 7 7° 'J > i L T 7 x y - t7h 

7-V ym^^-fhT')~)Vi, L < (2^7 'J ;i/7v*M ; 7 7 

^>7>&fi-<7) x -? tztDVtf- o^m*. fUx.(i^7 h *y >\ ryh.y^yy 

,7>f7t°>j k > & t<D x o j y&mn, mz-ttv ^ *w y%mm<r> x 

9 — f} y \XT )\/iJ y ) ^m^.T >^6--7 AcoJ: 9 &4ffi^tf>7j^>-?&oT 
[0 3 5 4] 

v 7 ymn tLxit, m x. n << y v r - >; >»k r/K7x/- ^mm-^> x 

9 & 7 W 7 ymm- \*sT — y~m\. t^v;- /I'Sfefls y a v T - >^fl-<7) «t 
x J: 9 * 77 7 AM ; 7^d->7- ; 7>b7 + 7 y^kPc 

\mz-\si]v-f)yymfrtLx-7^;-)vm, t7h-;n, r-'j>si£w 

n7'J-;HL< fi^7 V ;i/7vm W > v n* • > ^MSr^lf £ 
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i , # «; r vife# * r 9 * * & jtffl -t * - 1 # * o 

[0 3 5 5] 

gm»k &m«k *6£te*!*k R£43i&*M£o*&te*fe 

C.I. r>f blsy K2, 4, 9, 23, 26, 31, 39, 62, 63, 72, 75, 76, 79, 80 
, 81, 83, 84, 89, 92, 95, 111, 173, 184, 207, 211, 212, 214, 218, 21, 22 

3, 224, 225, 226, 227, 232, 233, 240, 241, 242, 243, 247 

C.I. />fl/^ h/<>ftl/7h 7, 9, 47, 48, 51, 66, 90, 93, 94, 95, 98, 1 
00, 101 

C.I. ?4 h 4 J-n- 8, 9 , 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 5 

0, 53, 58, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 110, 130 
, 132, 142, 144, 161, 163 

C.I. ¥4VZ hr^- 1 , 10, 15, 22, 25, 55, 67, 68, 71, 76, 77, 78, 80 
, 84, 86, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 
192, 193, 194, 199, 200, 201, 202, 203, 207, 211, 213, 214, 218, 225, 22 
9, 236, 237, 244, 248, 249, 251, 252, 264, 270, 280, 288, 289, 291 
C.I. y^Vt b7'7y?9, 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 9 

4, 97, 108, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 
168, 173, 199 

C.I. Tisv YVy K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 
128, 131, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 30 

1, 305, 336, 337, 361, 396, 397 

C.I. Tz/v V/*41rVv |, 5> 34^ 43^ 47^ 48n 90, 103, 126 
C.I. 77 7 K^tt-17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76 
, 79, 110, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 2 
18, 219, 222, 227 

C.I. Tvy K-7MU-9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 
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113, 120, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232 
, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. Tzsy y-?7 v?7, 24, 29, 48, 52 : 1 , 172 

C.I. 'IT^-r^W K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41 
, 43, 45, 49, 55 

C.I. yr^f-f^Utl/-; M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24 
, 26, 27, 33, 34 

C.I. »; T^-r 4 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 2 

9, 35, 37, 41, 42 

C.I. 'J7^tOV^-2, 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 2 
6, 27, 28, 29, 38 

C.I. V Tfr 4 7*77 v ^4, 5, 8, 14, 21, 23, 26, 31, 32, 34 

C.I. ^-y>;^7 K12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36 

, 38, 39, 45, 46 

C.I. v v 9 >*<i * V y M, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 3 
5, 37, 39, 40, 48 

C.I. ^-y-;MxD-l, 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 
29, 32, 36, 39, 40 

C.I. ^-y^7)H, 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 
62, 65, 66, 69, 71 

C.I. ^-y-^77^8, SttWmfhin&o 
[0 3 5 6] 

X(The Society of Dyers and Colourists^i) , r&fI$rJK0#M£JIJ B^BM 
SW^«(1989^f)J), r««f«*HSffla#FJ CMCtti^(1986^TiJ), l~TOM > 

CMCtHKft(1984^fiJ), W. Herbst, K. Hunge M K«fc 2> Industrial Orga 
nic Pigments (VCH Verlagsgesel lschaf t, 1993^TU)^ri s &4 0 *#6tJ^fi, ^ 
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WtliTvM (TV^-^rWk Tfim&T^Sm®; m&TV*BM, 

-f 7^ y K'J y y^MM, */-79u y&BM. V*r h t: n n if n - 

ymm^tf&t), MmBM^'H, M^BM^C. I. Pigment Yellow 34, 37, 42, 
53&<h\ ^Mfl-^C. I. Pigment Red 101, 108& t\ W&BM<VC. I. Pigme 
nt Blue 27, 29, 17:1&<!:\ m&BM<VC. I. Pigment Black 7, -*7*9 4 \tt 
t\ &&M®-<7>C. I. Pigment White 4, 6, 18, 21& t*&mf Z> - t § & 0 
[0 3 5 7] 

mmmm^ut t^^mzw^BMt t-cti, t^^Ly/ ymnr-ay * 

u~>T-yBn, ry Yy*s y&(Dj yyy Yvym®- (tztJiiic. 1. Pigm 

ent Blue 60 & £') , Wnbiflf V-*B%^<D h 'JT'J-iH;Kf^^Alf#' 
4fJL<, #i:7^Dy7^>lft WIL^Itttli, C. I. Pigment Blue 
15:l,(sll5:2, 1*115:3, 1*115:4, |*115:6& .b'Ofl 7 ? n <> 7 — >, t^ani 
v > L faifilHLiP? 7?Dy7->, 7;p-i)A7^oy7->tli Efcffl #1^860475 
■^KgcHftOMk C. I. Pigment Blue 16t^^itl7^ny7->, ^'L^ 
^tf ? Zn, Ni, TiT*4 7 * n v7- tfC fcfcP £ L^i> <?)UC. I. Pigmen 

t Blue 15:3,1*115:4, 7;^--)A7?Dy7->) ^ffj Lv^ Q 
[0 3 5 8] 

$^v^ffeOlHtli, 7VW (SfSU^fcLtli, C. I. Pigment Re 
d 3, 1*15, I^Ill, 1*122, 1*138, 1*148:1, 1*148:2, |sJ48:3, 1*148:4, |t]49:l, [*15 
2:1, 1*153:1, 1*157:1, 1*163:2, 1*1144, |*J146, |t]184) & fc\ 4»-C<>8f i Lv*& 
<7>(iC. I. Pigment Red 57:1, |*]146, 1*7184) , K > rfcBM («P£ Lv> 

LTtiC. I. Pigment Red 122, 1*1192, 1*1202, 1*1207, 1*1209, C. I. Pigme 
nt Violet 19, 1*142, Lv>k<7)(2C. I. Pigment Red 122) , 

tttt^-^M-^cT) Hj 7'j — )V Jj — *y l»B%A (U£ L^mt LTfi^-»f > 
r->^(7)C. I. Pigment Red 81:1, C. I. Pigment Violet 1, 1*1 2 , 1*13, 1*127 
, 1*139) , V**V-Vy?hBM (0Ux.tfC. I. Pigment Violet 23, 1*137) , v 
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* hennen-zMUHiR- (tfflxtfC. I. Pigment Red 254) , ^'J U>BM ( 
#!)xJ£C. I. Pigment Violet 29) , T>h7^y>^IS# ($J*-(£C. I. Pigme 
nt Violet 5:1,|WI31, 1^133) , ^^✓✓rf^, (^!lx.tfC. I. Pigment Red 38, 
1*188) £ L<fflv>Jbn^>o 
[0 3 5 9] 

%t&M®- 1 L"t(i, T VMf* (fcf ^ L <h LTii^y 7 V®i#^ <7)C. I . Pi 
gment Yellow 1, 3, 74, 98, yX7V*lft|C I. Pigment Yellow 12, 13, 
14, 16, 17, 83, jSt.^TV^cOC. I. Pigment Yellow 93, 94, 95, 128, 155, 
^<>X4 ~ Wu >&<7)C. I. Pigment Yellow 120, 151, 154, 156, 180& t\ 

K'J >->fV>fy KU 7 >&M& (1ft i L^mt LTfiC. I. Pigment Yellow 1 
09, 110, 137, 139^^) , +y7^n« («fi Lv^t LtliC. I. Pigme 
nt Yellow 138fcfc0 , Fn>M (tflRffC. I. Pigment Yellow 24& 

if) mii L<fflv>ib*i&o 
[0 3 6 0] 

dOHfe, *V>VBM (C. I. Pigment Orange 13, 16&<h*) *?BM¥( (C. I. 
Pigment Green 7& £*) Sr^ffi LTUv> 0 
[0 3 6 1 ] 

>; > ^IJ ^ J- # * *° 'HVyT^-h, -✓TV- -7 Aifi^<b£ £ £ 9 

CD tSS^ttftloffl 

CD ePffiU-r ^^f-epffiij CCMCmMS 1984) 

CD *«f«fl-I&fflS* (CMC&m. 1986) 
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0 *Hl#t^5,554,739-^\ |WJ5, 571, 311^ 

(D #H I F9-151342-5§\ |WJ 10-140065-^-, m 10-292 143#, [b] 11-166145-^ 
[0 3 6 2] 

^mj^ii^smj^fflv^ i ttfxs&o frumomt itiitif 

3-69949-^-, ^[#1^549486^ \Z%V®.<Di><DZmfZ>ZbtfX*&Z> 0 ttz,^ 

%> BMmmw z mm l x *> x v > 0 

*n^<7)-r > * n^ffl-e§ ^Mfto^Ki, 0 . 0 1 ~ 1 0 ,« mO|g 

MX$>2> Z ttftif-t. L < ^ 0. 0 5-l//mW;^ s ICjfftU»o 

, 7h7^^-, rrn^K^;K 3^0-^^^, 5 ;K X 

-«*^fC>*L* 0 #*ffl(i r*Srffl#J£ffi«*J (CMCtBKS, 1986) tc|B«**ab 
[0 3 6 3] 
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iryxf-l/>y -;V7x-;ki-f ^'J t^v^f U^t7f ^x-t^K 
[0 3 6 4] 

#Sv£143iJ <7)^i(i-r > * CWLTO . 0 0 1-20 11%, L < li 0 
. 0 0 5- 1 011%, Ii:ffH<liO. 0 1- 5S1%T'*^„ 
[0 3 6 5] 

[0 3 6 6] 

xa, m^mwT-vxniz^ m^mmt<Dmmt>zmmLtzmmi>tt% L<m 

[0 3 6 7] 

)\> (Mz.l£, 7*0^7-;^ y7°D;v-;K "79 

y— ;K 4v-7°9y— ;k sec-^^y-)K t — ~f5>J—i\/^ ^y^y~)v 

H (MAlf, x^V>^>j n-/K y'xf 1/>^"J3-;K h x.^- v y V) r? 
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;K 7°n t? ^i/>^j3-jp, ^Jr-^> v?J--;K ^> 

-JK7xfjl/X-fiK V>W n — -f*J-frx->- -r^K yxf l/> 

^=r — ;i/^ey ^ yxf 1/>^'J n-^/^f ^x-f ;K "7° 

n tf ^ 7°n =t~)v^ey 7*f;i/x- 

t-;k y 7*n t' 1/ > ^ >; n - y ^ f;i^x - f h >; x^ ^ > n — ;i/^e 

^f;i'X-f;l/7'tf - h> h 'jxfl/>^'J xr-;l^y ^fjVx-f^K hV 

■f^) > (1?!lx.(2\ x^y-;v7r/, y'x^;-^7rA 

-;WT^>, N-^f^yx^y-^7^, N-xf)k/x^;-jV7^>, 
^E;W*i;>\ N- 'j xf V>y'7^>, v\x^-p> h t; y * ^ 

, 2-tfn<jK> > N-^^;u- 2 - tfn'; N — tf — ;v — 2 — tf n >j K > 
, 2 -ir*y-V) 1, 3-y7W-2-^r/'JyV>, T-bh-h 

[0 3 6 8] 

(± 1 7 0tM±t?*4o 

* K If* (2 , 4-y-tert-7< ^7x^^) ^77^1/- 



mSE# 2004-3035076 



#11 2003-089019 



^- v I 144/ 



K tT^ (1, l-yxf/^nt:^ -7^P-h) , V x a. 

7 V 1 jc- h , 2-xfiK^y;k/7x^WX7x-f, V"*?*? 

^7'W7 7x-K h'Jy^DA^y;l/,t^7x-f, hiJ~2-Xf;VA 
^yMX7x-K h'J KfyWX7x-f, v- 2 -xf;i/^y^7 i 
-WX7X-H % &M^Wtx-*7-)VM (Mx.l£, 2-3-*f-)\s^*^)Vs<>V 
x — h > 2, 4-^nn'«^ , /x-K Kt*->;i^> V*^- K 2 - 
^y^-p-tFn^y^yyx-F) , 75 Ym (Mx.\£, N, N-yxf^ 
Kf*>7^ K> N, N-yxf^ 7 7'JiV7^ K) , r^3-^itli7x 
y-^S ('fV^fT'J^T^n-^ 2, 4-y-tert-7^l^7xy- 
fl'fcfc*) > iMx7>f;Vi (01*. If, 3^^iy7h^yxf;K 
-2-xfjkAJpyjK ft-7f*>|2-AJfyjl/fyjK ^xy^h>J7'f 
;K v^c?-;i/7-tfV- K 'f 77,f7'J^77f - F'Jt7f^yFy-l< 
) , T-V>mmfc (N, N-y'7'f^-2-7h+y-5-t e r t~t7f 
;VT- >; , EHR-ffc^ y J >m (iM.m^m 1 0 %~ 8 0 7 -f 

>9D , h'J>y y^x.7,y-)Vm (mx.it, h'J^yVSh 'J . Ffy 

;u^>-tf>, ~>'>f y7*D^t7?l/>, 7xy-;m (®lx.l£\ 2, 4-v- 
tert-7^1'7x;-;K 4- Kf y^t + y7xy-JK 4-K7 J y^t 
^y*;i//-jfx;u7xy-;i', 4- (4 — KfyA't^r y7xx^;^x;i/) -7 
% 77^*'>g£H («x.tf, 2- (2, 4 — v — t e r t -7^^7x 

Gm$Mi± m&&%k®-Ktt Lxnmitv o . 01-3 uiKao. 01 

-1. OM«t^o 

;^7>7x-fty7f^7^l/-f 1 F'Jt7fH77x-Fty (2-^ 
-fc/s^-K y7f ;i^7?l/-F^f' J (N-t-r^^T^ 1 ; 

[0 3 6 9] 
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ztibMB&mmm&<v&i&ijmmtimmmtm2 , 322, 027-5-, 

*2, 5 3 3, 5 1 4f, 1^12, 7 7 2, 163f,|5j*2, 8 3 5, 5 7 9 
1511*3, 5 9 4, 1 7 1f, K*3, 6 7 6, 13 7f\|aJ*3, 6 8 9, 
2 7 1f> |S|*3, 7 0 0, 4 5 4t, I^i3, 7 4 8, 1 4 1f, 7 
6 4, 3 3 6f,|s]*3, 7 6 5, 8 9 7t, PH3. 9 12, 5 1 5f, |W|* 
3, 9 3 6, 3 0 3f,|Bj*4, 0 0 4, 9 2 8 f, li]* 4 , 0 8 0, 2 0 9f 
^14, 127, 4 13^, R|4, 193, 8 0 2f, 1*1*4, 207, 3 
9 3 -5-, 4, 220, 7 1 1^, Hi4, 239, 8 5 1^, RSI 4, 27 
8, 7 5 7f, ^14, 3 5 3, 9 7 9f, |W!*4, 3 6 3, 8 7 3f> I^f4 
, 4 3 0, 4 2 1^, I^f4, 4 3 0, 4 2 2f, PI* 4, 4 6 4, 4 6 4^, 
|sj*4, 4 8 3, 918f,|WJ*4, 5 4 0, 6 5 7f\ffi*4, 6 8 4, 6 0 
6f, IbJIfU, 7 2 8, 5 9 9f, |a]*4, 7 4 5, 0 4 9f\ffi*4, 935 
, 3 2 If, |SI*5, 0 1 3, 6 3 9f, EfcWW* 2 7 6,3 1 9Af, ffi* 

2 8 6, 2 5 3 Af, 1*1*2 8 9, 8 2 0Af, ^|3 0 9, 1 5 8 Af , W\W> 

3 0 9, 1 5 9 Af , |b]* 3 0 9, 1 6 0 Af , |S|* 5 0 9, 3 1 1 Af , |SJ* 
5 1 0, 5 7 6 Af , m^#fP* 147, 0 0 9 f , R* 1 5 7, 1 4 7^. (WJ 
11 5 9, 5 7 3f , IU*2 2 5, 2 4 0 Af, 3£S#fr* 2 , 0 9 1, 124 
Af , #HP8 48-47335 -5-. |l]50-26530f, IH51-25133 
f, |Bj51-26036f, |b]5 1 - 2 7 9 2 If , |wJ51-27922f, m 
51-149028 f, P152-46816f, 1^5 3- 1 5 2 0^, |Bf 5 3 — 

1 52 If, P95 3- 1 5 1 2 7f, |W)53-146622f, |b] 5 4 - 9 1 3 

2 5 f , |WI54-106228f, ft] 5 4 - 1 18246 f , 1^155-5946 
4f, |W]56-64333f, R5 6-8 1 8 3 6^, |5}59-20404 1f 
, H6 1 -8 4 6 4 1f, 1*162-1 18345 f, |WJ62-247364f, 
|WJ63-167357f, IU63-2 14744 f, |W]63-301941f, 
|WI64-9452f, |5|6 4-9 4 5 4f, IH64-68745f, #§fl¥ 1 - 
1 0 1 5 4 3 f , |W|l-102454f, m 2 - 7 9 2 f , ^2-4 2 3 9f, 
1^2 -4 3 5 4 If, |W|4-2923 7f, |aJ4-30165f, |s] 4 - 2 3 2 
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9 4 6t, fWJ 4 - 3 4 6 3 3 S^KUVL^tiX^^o 

±&mm&*mmmi*. •mm&mm^ttL. MJt-ro. 01-3. o&m. 
ffiKiio. oi-i. ommxmm-t&o 

[0 3 7 0] 

ZttfX£Z> 0 fiilfiflili LTfi, 1%fcXffi&%}3 01CJ^±1 5 0°CJ^T 
O^fM^-r^^o 1?flx.(i^^f-^« (flJ^tf-x^-^T-trf-- 7"f^7-tf 

-b* -/f^T^n-jv) , h (0fl £ tf * ;w >f y y* 

o 

[0 3 7 1] 

& o 

[0 3 7 2] 
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±7 9 \s>X)V*>&*)\,-?*) #iJ*^i/xfl/>7^/Hlix^ 

i; t^yxf i/>7J^;v7'J ;vx-f;K ^ ^ ^-TV ym^jW-^-x-f )v 

t^ryxfl/>7W7< >WS10jWtx- XT fr* t^yxfl/ 

>t^y7'ot'l/>rn y ? 3 *° 'J v-f w y x t >?JI^J^i Li/\ 
i r-tif- v 'J ~> l/yt^fv KJM5fgtfe&J"e*& SURFYN 
OLS (Ai rProduc t s&Chemi c a 1 stt) tltfiKfflV^fi 
-So ifc, N, N-y^f^-N-7^^7^i^ryK(OJ:^ J ;7^t* 
v KM<OWtt#ffiSttSiJ^4«fS Lv^o IC, #r^BS5 9-157, 6 3 6f(7) 
H (3 7) - (3 8) H> ';+>--^ •f^^D-yt-No. 3 0 8 1 1 9 ( 

1 9 8 9^) %m.(owum%n tLxmffzi><Di>md § & c 

[0 3 7 3] 

v fry* Y*ztib<D&m&fctimiL<m^btL2> < > ifz^mm, amy. 

, xM^-r^, (fx^x-fjvg, 7? V h i; ^iof^C 

«fc 0ftf>*i4#y bf-;i/^^°'; ? *''jx^f^ tfyrsK, #V7U 

7, ^'j*-^-ff^ffflt^:H ? ti^ 0 -m^o^u s 03- 

[0 3 7 4] 
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z t tf&mx$>z> 0 mn^mmxti-t l < a 1 ^ mwr, iwtixfis- 

10 0 nmX&2> 0 

f 5«c £ ti x v > 4 £ ffl ^ -i> & t\ (D -jj&x-mw, k aij^-r & ^ <b § ^> 0 
01 x.^ >r >^4><t)*!t-«^o. 1 ~ imm%^^^> ^m^Kx^mtx 

[0 3 7 5] 

tC-T 1 ^ 1 $>X5 fxmVl±.<n*l=t-* 1 0 WF\ 1 ,« mJ^_t<7)fi^£ 1 0 0 

o m j^t x. & c: t tmmx & %> 0 

zm^^zt&x^Zo znh<DfrM^m*%itftffl.w.'m^7^xi> <tv>u ?l 

[0 3 7 6] 
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i^JE^v^-if-fi, US-453325 4-^\ ^UB¥6 - 4 7 2 6 4^ 

- (A. P. V GAUL IN INC. ) , 7>f^D7H^f- (MIC 
ROFLUIDEX INC. ) , T frT 4 4 *f- (^tt^+Vvy^) 

fi$C4oTUS- 5 7 2 0 5 5 1 -^KfSIRStiTv** J: ? Si^Et 

BEE 2 0 0 0 (BEE INTERNATIONAL LTD. ) 7&*3>lf<b*i 
[0 3 7 7] 

mmUtfrmmWX^Utir2>m(7)J±jJiZ5 OMP aJiUiT&^K «f f L< (±6 
0MP am±> L < i± 1 8 OMP a&±-C*£ 0 

[0 3 7 8] 

>f yfitx. v hffl>f >^<7)ilMt:ov^l±, #M¥5 - 1 4 8 4 3 
6 [515-295312^-, |W|7-9754 1-^\ |t]7-82515^\ |bJ7 

-11858 4^<D&£mizmmmmztix^r, *§%w<d-( y me 
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[0 3 7 9] 

nmm ^m^mm * m x. & ^ t -e # & 0 

o 

m^WLWmi*. Jgi*8fc2 0 k Hz^±, ^iL<l±40 kHz^±, <fc 

L< {±5 0 kHz«it*So i^H^MKiCcl: *) : mzD\\z_hK 
^jc^l^-li, ii#> 2 X 1 0?J /mSj^i, jfiL<li5Xl 0)7 } /m^l 
±, X L< (4 1 X 1 08j/m3jiU2-C£)&o SMSlO#4Bffl 

<b lt(4. jiifs\ i o^~ i wms-c&^o 

[0 3 8 0] 

&<> ms-rtu*, ±i£^&< ^<>jew&«»«rinix.*xeti, ^>^iitcs 

p n pt^^J T-<7) pq left ;§; H 1 0 &±ff 9 d £ § £ o 
[0 3 8 1] 
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[0 3 8 2] 

ifc <7> ^ CO ^ § I f h ti £ o 
[0 3 8 3] 

7 4 )V7-*®L)%~$Z>i)K Z<Dt & <F>mM7 4 ^9 -tit, mW&& 1 // mJ^T 
, ^H<iiO. 3// mmTO. 0 5//mJ£JUi, L< (± 0 . 3 ju mWT 

«b <i> o 

[0 3 8 4] 

^>^vx7 M£#tci3V>T®ftcoatL<7)J^Ht^^>^«h^#-v^c*i>, Htf^coM 
[0 3 8 5] 
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[0 3 8 6] 

B^k at^«ft"»iR»J, BMfcKfiL#k ttKPKSiJ, ^M^PlSS'k $WR3k frifc 
^cte^K Rf*#K R»»SiJ, pH169K M^k h3WO&;MJ*»M 

[0 3 8 7] 

#&i»Cffiffl$*i&te*l*jLSiJi: LTJiTKJ: ^lIEOfiv^^ttiii^ 
'Ja-;K 2-^^-;v-l, 3 --/u/-?>v;J--;k 1, 2, 6-^-9-^MJ 

;w^;wx.-x;^> 2-k'a'J N-^f ^-2 -tfn'J K > , l, 3-v 

e>OK'J*R5ihSJt±'f y?*¥K 10-5 0fi%^t^:^fJ Lv> 0 
[0 3 8 8] 
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[0 3 8 9] 

-?mm<7)im®. * ft± $ z> tz & iz&m z tL^mnumm ttx am 

mm 5 8 - 1 8 5 6 7 7 ^r'&m. 1^161-190537 #PJ¥ 2-78 

1^5 - 1 9 7 0 7 5-^&?JL PI9 -3 4 0 5 7 -i^flMSfcgEIRS fitz 
^ > V* h 'J 7 7- 4 6 - 2 7 8 4 -^2rfR, #Hf§¥ 5-1 94 

4 8 3-^^Hz. ^a#fpH3 2 1 4 4 6 3 -^KIBIRS fLTt^ 77 i y >^{k 
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